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($7) Abstract 

A device and a method for tr&isporung containers capable of suitably preventing the containers from feHinf down during the 
tm&spor&ifott, eliminating the need for stopping a production lino even if ihz containers am fallen down, end also transporting them 
irnc»t% b irfmlehi directing chancing the tnm$pQ?tiae direction, ami allowing litem to move in vertical direction with a simple 
configuration, wherein the PET bote (Qt) ere trmisjMHted ante tl$ condition that they are held by holder (El) whien «ie fosmed 
integrally with or fixed io convenor chains (SI) condslned with each other in eommnous loop shape, end the eotrveyor chains (Bl) are 
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Technical field 

This invention pertains to a container transporting.device and method. In particular, it 
relates to a container transporting device and container conveying method wherein containers can 
be transported smoothly in a straight line without their falling over in a manufacturing or filling 
line or the like for containers or the like, and with which changing the transport path is easy. 

Background of the technology 

In the past, with a manufacturing or filling line, or the like, for containers or the like, the 
containers would be transported using a conveyor chain. In this case, there are many forms, e.g., 
the transport direction is a straight line, the transport direction is changed gently vertically or the 
transport direction is changed laterally, and to change the transport direction laterally in addition to 
operation in a straight line, the conveyor chain is usually constructed with a turning axis installed 
such that it can turn laterally in addition to the normal vertical turning orientation, or said conveyor 
chain is such that the transport direction can be changed vertically and laterally by combining it in 
a continuous loop form causing lateral play. Then when containers are transported on a 
manufacturing or filling line for containers, said containers are transported to a specific location by 
loading the containers onto said conveyor chain. However, in an said container transport device 
such as this, when advancing at high speed or when the direction of travel of the containers is 
changed, particularly when the containers are tall and unstable, such as lightweight, hollow PET 
beverage containers, there is a risk that said beverage containers will fall over. For this reason, on 
occasion the line must be stopped because a container has fallen in order or to remove it, with the 
problem of a drop in line-operating rate or of assistance being required, or the problem of needing 
a complicated structure to accomplish stable transport. Also, with methods for loading containers 
onto a conveyor, significant vertical movement is difficult, since the containers fall over. So, the 
objective of the present invention is to provide a container transport device with which containers 
can ideally be prevented from falling over during transport, which will not require stopping the 
line even should a container fall over, and, in addition, which has a simple constitution wherein 
transport in a straight line, change in direction of transport, and vertical movement of containers 
can be smoothly accomplished. 

Disclosure of the invention 

The present invention, firstly, is constituted such that said holders are integral with or 
affixed to said chain members, making it possible for containers to be held and suspended, and the 
containers that can be suspended by said holders are transported and held while suspended. Since 
the containers are held while suspended by said holders, the falling-over of said containers can be 
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prevented, operation of the transport line at higher speed is possible, and, in addition, vertical 
movement is also possible. Said containers can also be handled smoothly even if they are supplied 
intermittently and unevenly. Also, because it is a system in which containers are suspended by said 
holders, even if said containers fall over on the upstream side, said containers that fall over drop 
below the device without being held, so said containers that fall over during transport do not 
interfere with the operation of machinery downstream and it is not necessary to stop the line to 
collect them, and problems, such as a drop in line-operating rate or assistance being required, do 
not occur. In addition, said containers can be constructed simply and inexpensively since said 
chain members can be in a single row configuration, and preparation and storage are easy, and 
adjustment and maintenance are easy. Secondly, [the invention] is characterized by having chain 
members that are joined such that they can turn vertically, combined in a continuous loop form 
such that they can travel in a straight line, guide members that guide said chain members in a 
straight line and vertically, and holders that are integral with or affixed to said chain members, that 
are formed so that suspendable containers can be held and suspended, and that can switch between 
a holding mode and release mode for said containers. In the container transport device with the 
second constitution, in addition to the features of said first constitution, there are chain members 
that are joined such that they can turn laterally while combined in a continuous loop form such that 
they can travel in a straight line, and guide members that guide said chain members in a straight 
line and vertically. So, smooth transport is possible in a straight line and vertically. Thirdly, [the 
invention] is characterized by having chain members that are joined such that they can turn 
vertically and laterally and are combined in a continuous loop form such that they can travel in a 
straight line, guide members that guide said chain members in a straight line, vertically and 
laterally, and holders that are integral with or affixed to said chain members, that are formed so 
that suspendable containers can be held and suspended, and that can switch between a holding 
mode and release mode for said containers. In the container transport device with the third 
constitution, in addition to the features of said first constitution, chain members joined such that 
they can turn vertically and laterally are combined in a continuous loop form such that they can 
travel in a straight line, and guide members guide said chain members in a straight line, vertically 
and laterally. So, said guide members are guided by said guide members, and the transport 
direction can be changed smoothly to a straight line, or vertical or lateral direction, as well as to 
any desired direction. Therefore, the transport spot is not restricted, and layout flexibility is further 
improved. Fourthly, [the invention] is characterized in that, in said first, second or third 
constitution, said holders are such that they can hold said containers with a pair of levers pivotally 
supported such that they can turn, the holding mode and release mode of said holders can be 
switched by turning said pair of levers, and a switching means is present that switches the holding 
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mode and release mode of said holders. In the container transport device with the fourth 
constitution, the holding mode and release mode of said holders can be switched by turning said 
pair of levers and a switching means is also present that switches the holding mode and release 
mode of said holders. So, it is possible to switch the holding mode and release mode of said holders 
with a simple constitution. Fifthly, [the invention] is characterized in that, in said first, second, 
third or fourth constitution, there is a stop that restricts the degree of holding of said containers by 
said level members, the holding mode of said holders is held by said stop in a holding mode in 
which said containers are not constricted, and relative movement in the direction of transport of 
said containers between said containers and said holders is enabled. In the container transport 
device with the fifth constitution, there is a stop that restricts the degree of holding of said 
containers by said levers, the holding mode of said holders is held by said stop in to a holding 
mode in which said containers are not constricted, and relative movement in the direction of 
transport of said containers between said containers and said holders is enabled. So, even if there is 
a difference in the transport speed of said holders and the loading speed or the unloading speed of 
said containers, said containers can be collected or distributed with a simple constitution due to the 
relative movement between said containers and said holders. Sixthly, [the invention] is 
characterized in that, in said fourth or fifth constitution, there is an energizing member that always 
energizes said pair of levers to the holding side to keep said pair of levers in the holding mode. In 
the container transport device with the sixth constitution, there is an energizing member that 
energizes said pair of levers to the holding side and said pair of levers is always kept in the holding 
mode. So, an operating mechanism to put said holders in the holding mode is unnecessary and a 
switching mechanism that sets only the region for the release mode, which has a narrow setting 
range, e.g., a part where the containers are seized and a part where they are released, is sufficient. 
So, it is not necessary to control the positions of holder guides, etc., in the transport region that 
takes up most of the device, so the construction can be simple and efficient. Seventhly, [the 
invention] is characterized in that, in said sixth constitution, said energizing member can obtain an 
energizing force using magnetic repulsion or attraction. Thus, said energizing member can be set 
up with a constitution that is simple, with no fear of cutting, and that is inexpensive. Eighthly, [the 
invention] is characterized in that, in said fourth, fifth, sixth or seventh constitution, said switching 
means is carried out with a cam mechanism or with magnetic repulsion or attraction. In the 
container transport device with the eighth constitution, it is possible to switch smoothly between 
holding and release by said holders with a simple constitution. In particular, in a constitution for 
the switching means using magnetic repulsion or attraction, it is possible to have a switching 
means wherein powder from rubbing is not produced, because there is no contact, and with which 
impact on the holders is also controlled. Ninthly, [the invention] is characterized in that, in said 
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fourth, fifth, sixth, seventh or eighth constitution, multiple sets of said switching means are 
disposed, and the hold positions or release positions for said containers can be changed on the 
travel route of said chain members. In the container transport device in the ninth constitution, 
multiple sets of said switching means are disposed, and the hold positions or release positions for 
said containers can be changed on the travel route of said chain members. So, multiple layouts, e.g., 
transport to a desired position on the route, transport selected from multiple positions, or transport 
to multiple positions, is possible. Tenthly, [the invention] is characterized by being a container 
transport method that uses holders that are integral with or affixed to chain members that are 
combined in a continuous loop form, that can hold suspendable containers suspended and that can 
also switch between the holding mode and release mode of said containers, and at the original 
transport position, said holders are switched to the holding mode from said release mode and said 
containers are held, the containers are transported from said original transport position to any 
transport destination position in the holding mode while suspended, and at the transport 
destination position, said holders are switched from said holding mode to said release mode, said 
containers are released, and [thus] the containers are transported. The container transport device 
with the tenth constitution is constituted such that said holders are integral with or affixed to said 
chain members so that the containers can be held and suspended, and the containers that can be 
suspended with said holders are transported and held while suspended. Since the containers are 
held and suspended by said holders, said containers can ideally be prevented from falling over, 
operation of the transport line at higher speed is possible, and in addition, vertical movement is 
also possible. Said containers can also be handled smoothly even if they are supplied intermittently 
and unevenly. Also, because this is a system for suspending containers with said holders, even if 
said containers fall over on the upstream side, said containers that fall over drop below the device 
without being held. So, it is not necessary to stop the line to collect said containers that fall over 
during transport and problems such as a drop in line-operating rate or assistance being required do 
not occur. In addition, said chain member can be constituted in only a single row, a simple and 
inexpensive constitution is possible, and adjustment and maintenance are also easy. 

Brief description of the figures 

Figure 1 is a block diagram showing a container transport device based on an application 
example of the present invention. Figure 2 is an explanatory diagram showing joining of the chain 
blocks. Figure 3 is a conceptual diagram showing an example of changing the direction of 
movement to a lateral direction. Figure 4 is a conceptual diagram showing an example of changing 
the direction of movement to a vertical direction. Figure 5 is an enlarged view of major parts 
showing the container-holding mode of a holder. Figure 6 is an enlarged view of major parts 
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showing the container-holding mode of a holder. Figure 7 is an enlarged view of major parts 
showing the container release mode of a holder. Figure 8 is an enlarged view of major parts 
showing an example of a container held by a holder with clearance. Figure 9 is an explanatory 
diagram explaining the relative dimensions of the holder and container. Figure 10 is an 
explanatory diagram explaining switching between the holding mode and release mode of the 
holder using a holding cam and a release cam. Figure 1 1 is an explanatory diagram showing 
operation of a holder when a container revolves laterally. Figure 12 is an explanatory diagram 
showing operation of a holder when a container rises or drops vertically. Figure 13 is an 
explanatory diagram showing an example when a support fork is used. Figure 14 is an explanatory 
diagram showing an example of a pulley being used in the inner diameter of the bent part of the 
conveyor chain. Figure 15 is a block diagram showing an example in which the conveyor chain is 
circulated in a plane. Figure 16 is a block diagram showing another form of the energizing member. 
Figure 17 is a block diagram showing another form of the energizing member. Figure 18 is a block 
diagram showing other forms of the energizing member, switching means, and lever. 

Preferred embodiments for implementing the invention 

The present invention will be explained according to the accompanying figures in order to 
describe it in more detail. Note that these application examples illustrate examples with containers 
transported in a single row. Also, a round PET bottle is displayed as an example of the conveyed 
container. Container transport device (Al) based on the present invention, as shown in Figure 1, 
has conveyor chain (Bl), guide member (CI), holder (El), holding cam (switching means) (Gl), 
release cam (switching means) (G2), frame (Fl), supply conveyor (departure position) Jl, 
move-out conveyor (destination position) J2, and PET bottle (container) (Ql). Said conveyor 
chain (Bl) has multiple chain blocks (chain members) (BIO) joined in a continuous loop form, as 
shown in Figure 1, is mounted around drive wheel (B la) and follower wheel (Bib), and transmits 
power from said drive wheel (Bla) to said follower wheel (Bib). Said drive wheel (Bla) is driven 
by an electric motor, omitted from the figure, and said follower wheel (Bib) is pivotally supported 
to rotate and is constituted such that they can move freely. Said drive wheel (Bla) and said 
follower wheel (Bib) are axially supported by said frame (Fl). Any type of chain, as discussed 
later, can be used for said conveyor chain (Bl), and as shown in Figure 2, it is formed into a 
continuous loop form by locking individual chain blocks (BIO) with pins (B20) and mounting 
around said drive wheel (Bla) and said follower wheel (Bib) as described above. Said chain 
blocks (BIO) are formed with resin or the like and, as shown in Figure 2, are formed so that 
front-end raised part (B12) and back-end recessed part (B14) can lock with each other. A slot 
(B12a) is also formed in the side wall of said front-end raised part (B12), and an insertion hole 
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(B14a) is formed in the inner wall on both sides of said back end recessed part (B14) 
corresponding to said slot (B12a) when locked. Because of this, individuaLchain blocks (BIO) can- 
be locked by inserting said pin (B20) into said slot (B12a) and said insertion hole (B14a) when 
front-end raised part (B12) and back end recessed part (B 14) are locked. In this way, as described 
above, individual chain blocks (BIO) can be locked and said conveyor chain (Bl) can be formed 
into a continuous loop. Also, in this case, said individual chain blocks (BIO) are pivotally 
supported by said pin (B20), so that said chain blocks (Bl) that are joined can turn by a prescribed 
amount vertically around said pins (B20). Because of this, overall movement vertically by said 
conveyor chain (BIO) is possible. In addition, slot (B12a) of said front-end raised part (B12) 
through which said pin (B20) is inserted is formed into a long hole shape oriented laterally, so that 
lateral play exists between said pin (B20) and said chain blocks (BIO) are joined to rotate freely by 
a prescribed amount laterally. Because of this, said conveyor chain (Bl), as a whole, is free to turn 
laterally. Also, as shown in Figure 2, a lip part (BlOd) that projects laterally at both sides is formed 
on the top surface of said chain block (BIO), and in addition, a lip part (B 1 Oe) that proj ects laterally 
at both sides is formed on the bottom surface of said chain block (BIO). Because of this, as shown 
in Figures 1 and 2, said chain block (BIO) can be guided in a straight line, or vertically and laterally, 
while being restricted in the vertical orientation, by disposing said guide members (CI) 
continuously between said lip part (BlOd) and said lip part (BlOe). Also, as shown in Figure 2, a 
locking hole (BlOf) to mesh with the teeth of said drive wheel (Bla) or said follower wheel (Bib) 
is formed in the center part of said chain block (BIO). Note that said guide members (CI), as 
shown in Figure 2, are disposed on both sides of said chain block (BIO) and are held by said frame 
(Fl) with support part (Fla) as shown in Figure 1. By disposing a pair of said guide members (CI) 
continuously as shown in Figures 3 and 4 from said feed conveyor (Jl) to said delivery conveyor 
(J2), a route for transporting said container transport device (Al) from said feed conveyor (Jl) to 
said delivery conveyor (J2) can be formed. In this case, as shown in Figure 3, the direction of 
movement of said transport route can be changed in a horizontal plane between said feed conveyor 
(Jl) and said delivery conveyor (J2). That is, the direction of movement can be curved laterally. 
This is possible due to the fact that overall said conveyor chain (Bl), as a whole, is free to turn 
laterally as described above. Also, as shown in Figure 4, the direction of movement of said 
container transport device (Al) can be raised or lowered vertically between said feed conveyor 
(Jl) and said delivery conveyor (J2). As described above, said conveyor chain (Bl) can rotate 
freely in the vertical direction as a whole. Naturally, the container travel route can be constituted to 
change vertically and laterally by combining simultaneously said transport route in which the 
direction of movement is curved laterally with said transport route in which the direction of 
movement is raised or lowered vertically. Said holders (El) are affixed such that they can open and 
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close, as shown in Figures 5 and 6, to the bottom surface on the underside of said chain blocks 
(BIO) formed in this way. In concrete terms, a bracket (D14), presenting a T shape when viewed 
from the side is formed and affixed to the underside of said chain block (BIO). A recessed part 
(D14a) to pivotally support said holder (El) to allow it to rotate is formed in said bracket (D14), 
and additionally, an insertion hole (D14b) is formed through said recessed part (D14a) at both 
sides. Said holder (El), as shown in Figures 5 and 6, is formed with a pair of levers (E10) 
presenting an arm shape and disposed facing in left and right pairs inside said recessed part (D14a) 
of said bracket (D14). They are pivotally supported such that they can rotate by said bracket (D14) 
as described above by pins (D16) being inserted into said insertion holes (D14b). A pawl (El a) 
that projects approximately at a right angle inward is formed, as shown in Figures 5 and 6, at the 
bottom end of each said lever (E10). In addition, a spring (energizing member) (E20) is fastened 
across the center part of said levers (E10) so that said pawls (El a) are always energized to pull 
together said levers (E10) disposed in said left and right pairs. Therefore, as shown in Figures 5 
and 6, said PET bottle (Ql) can be held and suspended, ideally by being placed between the left 
and right pair of said pawls (Ela) under neck (Qla) of said PET bottle (Ql). Note that said pins 
(D16) that pivotally support said pair of levers (E10) are positioned approximately directly above 
or slightly toward the center with respect to said pawls (Ela). Because of this, when said PET 
bottles (Ql) are suspended, the weight of said PET bottles (Ql) will not act in a direction that will 
push said levers (E10) open, a large force is not required for the energizing force by said spring 
(E20), and minimal force is sufficient. Therefore, it is possible for said spring (E20) to be small, 
and because a large force does not act on said levers (E10), high rigidity is not required, and greater 
miniaturization and lighter weight can be achieved. Also, because they are held with a very light 
energizing force, damage to said PET bottles (Ql) on the holding part can be suppressed. Also, as 
shown in Figure 12, by tapering both side surfaces of said pawls (Ela) of said levers (E10), a 
constitution is given in which the tapered surfaces of said adjacent pawls (Ela) will overlap, and a 
constitution is possible in which opening of space in the direction of movement by said adjacent 
levers (E10) can be absorbed by the overlap of the tapered surfaces of said pawls (Ela) changing. 
If constituted in this way, changes in spacing in the direction of movement by said levers (E10) are 
absorbed by the overlap of the tapered surfaces of said pawls (E 1 a) changing, so large gaps will not 
open up between said adjacent levers (El 0), and it is possible to more effectively prevent said PET 
bottles (Ql) from dropping through the gaps between said levers (E10). By also pressing top end 
angle part (Elb) on the outside of said levers (E10) inward, as shown in Figure 7, said levers (E10) 
each turn outward around said pin (Dl 6) against the spring force of said spring (E20). This gives a 
release mode for releasing the holding of said PET bottles (Ql) and for releasing the suspension of 
said PET bottles (Ql). That is, by opening and closing top-end angle parts (Elb) on the outside of 
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said levers (E10), it is possible to switch between the holding mode and release mode for said PET 
bottles (Ql) using said holders (El). Said pair of levers (E10) is also energized toward the holding 
side by said spring (E20) and said pair of levers (E10) is always kept in the holding mode, so 
additional installation of an actuating mechanism to place said holder (El) in the holding mode is 
unnecessary. A switching mechanism, such as a cam, is sufficient as apart to give the release mode, 
which has a narrow setting range, e.g., a part to grasp said PET bottles (Ql) and a portion to release 
them, so that position control, such as a guide for said holders (El) in the transport part, which 
takes up most of the device, is unnecessary, and a simple, efficient construction is possible. In 
addition, as shown in Figure 5, a stop (Elc) is formed underneath said spring (E20) inside said 
lever (E10). By setting the height of said stop (Elc), how said PET bottles (Ql) are held can be set. 
For example, when the spacing of said PET bottles (Ql) being transported must be changed or 
when they must be rotated, as shown in Figure 8, the height of said stop (Elc) is set higher, turning 
of said levers (E10) in the closing direction is restricted by the tension of said spring (E20), and 
[the bottles] are held with a clearance (t) such that said pawls (Ela) of said levers (E10) and said 
PET bottles (Ql) do not touch. Therefore, relative movement is possible between said holders (El) 
and said PET bottles (Ql) even with said PET bottles (Ql) suspended by said holders (El), so it is 
possible to change the transport spacing of said PET bottles (Ql) being transported or to rotate 
them. In concrete terms, by relative movement between said PET bottles (Ql) and said holders 
(El) being possible in the direction of transport of said PET bottles (Ql), even if there is a 
difference in the transport speed of said PET bottles (Ql) by said feed conveyor (Jl) or the 
transport speed of said PET bottles (Ql) by said delivery conveyor (J2) in Figure 1 and the 
transport speed of said conveyor chain (Bl), or when a difference occurs in the container 
processing capability of equipment installed downstream and the transport speed of the present 
device in the holding mode, because said PET bottles (Ql) and said holders (El) can move 
relatively, the transport spacing of said PET bottles (Ql) can be changed to open up or close the 
spacing of said PET bottles (Ql), and said containers can be collected or distributed with a simple 
constitution. For example, in front of the filling device (upstream side), the feed capability of said 
conveyor chain (Bl) for said PET bottles (Ql) is somewhat greater than the filling device, so in 
that part, said conveyor chain (Bl) will advance slightly relative to said PET bottles (Ql) while 
holding and transporting them. And if said PET bottles (Ql) are supplied unevenly, they can be 
collected at that part. Note that when the transport angle vertically for said PET bottles (Ql) is 
steep, to prevent said PET bottles (Ql) from slipping out, the height of said stop (Elc) has a lower 
value, turning of said levers (E10) in the closing direction caused by the tension of said spring 
(E20) will be larger, and as shown in Figure 5, said pawls (Ela) of said levers (E10) and said PET 
bottles (Ql) are in complete contact. Therefore, since said holding members (El) will hold said 
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PET bottles (Ql) securely and relative movement between said holders (El) and said PET bottles 
(Ql) will be difficult, when the transport direction of said PET bottles (Ql) changes vertically at a 
steep angle, slipping out of said PET bottles (Ql) can be prevented. Said holders (El) are also 
disposed at a shorter pitch (Pe) than pitch (Pq) of said PET bottles (Ql), as shown in Figure 9. 
Because of this, more of them are disposed than said PET bottles (Ql), so said holders (El) will be 
more continuous, and said PET bottles (Ql) can be ideally prevented from falling over or dropping. 
At the same time, said holders (El) in the middle can prevent relative movement of said PET 
bottles (Ql), and PET bottles (Ql) can be held without regard to the spacing of said PET bottles 
(Ql). Note that, ideally, it is preferable that the pitch (Pe) of said holders (El) be set at around 
30-70% of the outside diameter of said PET bottles (Ql). Said holders (El) are also additionally 
disposed so that the gap (Le) between each of said holders (El) is no more than 10% of the width 
of the held part (Lq) of said PET bottles (Ql). Therefore, dropping of said PET bottles (Ql) into 
gap (Le) between said holders (El) can be prevented. Said holding cam (Gl) and said release cam 
(G2), as shown in Figure 1, are formed with resin members or the like in an approximately arc 
shape viewed from the side along the outer periphery of said drive wheel (Bla) and said follower 
wheel (Bib). Said holding cams (Gl) are disposed in a left and right facing pair with a prescribed 
spacing directly above said feed conveyor (Jl). Said release cams (G2) are disposed in a left and 
right facing pair with a prescribed spacing directly above said delivery conveyor (J2). The 
thickness of said holding cam (Gl) and said release cam (G2) gradually increases into an expanded 
shape in the direction of movement, as shown in Figure 10, and after reaching the apex, the 
thickness gradually decreases, conversely, in the direction of movement. At the apex, the spacing 
of said holding cams (Gl) and said release cams (G2) disposed in left and right pairs is set so that 
a specific opening and closing movement is possible by pressing in said top end angle parts (Elb) 
of said levers (E10). Therefore, as shown in Figure 10, top end angle parts (Elb) of said holder 
(El) are opened and closed by said holder (El) passing said holding cams (Gl) and said release 
cams (G2), so as described above, the holding mode and release mode for said PET bottles (Ql) is 
switched. Next, the operation and effect of this application example will be explained. As shown in 
Figure 1, said PET bottles (Ql) are transported in a single row below said conveyor chain (Bl) by 
said feed conveyor (Jl). Said conveyor chain (Bl) moves around a loop along said guide members 
(CI) by said drive wheel (Bla) being driven by an electric motor, omitted from the figure. That is, 
said conveyor chain (Bl) will move continuously in the direction of transport of said PET bottles 
(Ql) on the movement side (bottom surface) of said conveyor chain (Bl). At this time, when said 
holders (El) descend from the top surface of said conveyor chain (Bl) to the bottom surface along 
the outer periphery of said drive wheel (Bla), as shown in Figure 10, top end angle parts (Elb) of 
said holder (El) pass between said pair of holding cams (Gl) and said top end angle parts (Elb) are 
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pushed inward. Then when said top end angle parts (Elb) move to the apex of said pair of holding 
cams (Gl), top end angle parts (Elb) are pressed in by a prescribed amount, said levers (El 0).turn, 
and as shown in Figure 7, said holder (El) goes into the release mode. Then when said holder (El) 
approaches the bottom end of said follower wheel (Bib), said pawls (El a) of said left and right 
pair of levers (E10) are below neck (Qla) of said PET bottle (Ql), so said holding cams (Gl) are 
set to retract at this position. Therefore, because said holder (El) is held as shown in Figure 5, said 
pawl (Ela) of said left and right pair of said levers (E10) can reach the space below neck (Qla) of 
said PET bottle (Ql), and ideally, said PET bottle (Ql) can be held and suspended by said holder 
(El). Also, in this case, said holders (El), as described above, are disposed at a shorter pitch (Pe) 
than pitch (Pq) of said PET bottles (Ql) as shown in Figure 9. Because of this, said holders (El) 
are more continuous and said PET bottles (Ql) can ideally be prevented from falling over or 
dropping. That is, said PET bottle (Ql) is not held only by one of said holders (El) but, depending 
on the circumstances, is held by a plurality of said holders (El). In addition, as described above, 
said holders (El) are disposed so that the spacing (Le) between each of said holders (El) will be no 
more than 10% of the width of held part (Lq) of said PET bottles (Ql), so said PET bottles (Ql) 
will not drop through space (Le) between said holders (El) and dropping of said PET bottles (Ql) 
can ideally be prevented. Then, said PET bottles (Ql) are transported in the direction of the arrow 
shown in Figure 1 by the turning of said conveyor chain (Bl) with said PET bottles (Ql) held by 
said holders (El). With a transport line in which the direction of movement by said PET bottles 
(Ql) formed by said guide members (CI) curves laterally, a shown in Figure 3, said chain blocks 
(BIO) move along said guide members (CI), so said conveyor chain (Bl) overall revolves laterally 
and the direction of transport of said PET bottles (Ql) is changed laterally. In this case, as shown in 
Figure 11, when lateral revolution radius (Rl) exists in the direction of movement of said PET 
bottle (Ql), for said inside diameter side lever (E10) and outside diameter side lever (E10), the 
curvature radius of said inside diameter side lever (E10) is smaller than said lateral revolution 
radius (Rl), but the curvature radius of said outside diameter side lever (E10) is larger than said 
lateral revolution radius (Rl). Because of this, as shown in Figure 1 1, a difference in spacing 
occurs between said inside diameter side lever (E10) and said outside diameter side lever (E10), 
and how said pawls (Ela) catch the underside of neck (Qla) of said PET bottle (Ql) fluctuates, but 
said pawls (Ela) flexibly follow the shape of neck (Qla) of said PET bottle (Ql) due to said spring 
(E20) expanding or contracting with the fluctuation, so the holding mode for said PET bottle (Ql) 
is securely ensured. In the same way, as shown in Figure 4, with a transport line in which the 
direction of movement of said PET bottles (Ql) formed by said guide members (CI) rises 
vertically, because said chain blocks (BIO) move along said guide members (CI), entire said 
conveyor chain (Bl) rises and falls vertically, and the direction of transport of said PET bottles 
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(Ql) is changed vertically. In this case, as shown in Figure 12, when vertical revolution radius 
(R2) exists for the holding part for said PET bottles (Ql) using said levers (E10), by means of said 
conveyor chain (Bl) and the holding part for said PET bottles (Ql) realized by said levers (E10), 
said vertical revolution radius (R2) will be larger than the curvature radius of said conveyor chain 
(Bl). That is, the holding part for said PET bottles (Ql) by said levers (E10) will be more open. 
Because of this, as shown in Figure 12, how said pawls (El a) catch on neck (Qla) of said PET 
bottle (Ql) fluctuates, but due to said spring (E20) expanding or contracting with the fluctuation, 
said pawls (El a) can flexibly follow the shape of neck (Qla) of said PET bottle (Ql), so the 
holding mode for said PET bottle (Ql) is securely ensured. Then when said PET bottles (Ql) are 
transported to the top part of said delivery conveyor (J2) as shown in Figure 1, said holder (El) 
goes between said pair of release cams (G2) as shown in Figure 10. Then when said holder (El) 
moves to the apex of said pair of release cams (G2), top end angle parts (Elb) of said levers (E10) 
open and close, so said holder (El) goes into the release mode as shown in Figure 7. Therefore, the 
holding mode for said PET bottle (Ql) by said holder (El) is released and said PET bottle (Ql) 
drops a slight distance onto the surface of said delivery conveyor (J2), as shown in Figure 1, and is 
transported by said delivery conveyor (J2). Then from this state, said holder (El) is lifted along 
said drive wheel (Bla) along said individual chain blocks (BIO) onto the return side (top surface) 
of said conveyor chain (Bl), the return side of said conveyor chain (Bl) is returned to the opposite 
side from which said PET bottles (Ql) are transported, and is used again for transporting said PET 
bottles (Ql) at the top part of said feed conveyor (Jl). Note that it is preferable that the movement 
speed of said feed conveyor (Jl), said conveyor chain (Bl), and said delivery conveyor (J2) be 
approximately the same movement speed so that transport to each member will be accomplished 
smoothly without any falling over. With the constitution for container transport device (Al) based 
on this application example, as described above, said holders (El) are integral with or affixed to 
said conveyor chain (Bl), said PET bottles (Ql) can be held and suspended, and said PET bottles 
(Ql) that can be suspended by said holders (El) are transported while being held. Because of this, 
said PET bottles (Ql) can be held suspended by said holders (El), said PET bottles (Ql) can 
ideally be prevented from falling over, and the transport line can be operated at a higher speed. 
Said PET bottles (Ql) can also be handled smoothly even when they are fed intermittently and 
unevenly. Because this is a system in which said holders (El) suspend said PET bottles (Ql), when 
they fall over upstream, said PET bottles (Ql) supplied from said feed conveyor (Jl) drop without 
being held and are recovered in a lower part, so it is not necessary to remove said PET bottles (Ql) 
from the device, operation of machinery downstream is not hindered, it is not necessary to stop the 
line to recover said PET bottles (Ql), and problems, such as a drop in line-operating rate or 
assistance being required, do not occur. Said conveyor chain (Bl) is also a suspension system 
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using said holders (El) and is smoothly guided by said guide members (CI) as described above, so 
there is no risk of said PET bottles (Ql) dropping, and stable transport with little vibration can be 
accomplished. Because of this, it is not necessary to use a plurality of conveyor chains, sufficiently 
stable transport is possible even with a single row constitution, a constitution that is simple and 
inexpensive is possible by using a single row, space efficiency can be improved, and adjustment 
and maintenance is facilitated. Said conveyor chain (Bl) is also free to turn vertically and laterally, 
and is guided by said guide members (CI), so it is possible to change the direction of transport 
vertically and laterally both smoothly and in any direction. Therefore, the delivery point is not 
restricted and layout flexibility is further improved. Also, naturally, a constitution in which said 
conveyor chain (Bl) is a straight line travel type and is disposed only in a straight line to transport 
said PET bottles (Ql) in a straight line, and vertically if necessary, is possible. In this case, too, 
each of said chain blocks (BIO) is guided by said guide members (CI), so smooth transport in a 
straight line and vertically is possible. With said holders (El), as a result of the rotating operation 
of said pair of lever parts (E10), switching between the holding mode and release mode of said 
holders (El) is possible, so it possible to switch between holding mode and release mode for said 
holders (El) with a simple constitution. In this case, switching between the holding mode and 
release mode for said holder (El) is accomplished with a simple mechanism composed of said 
holding cams (Gl) and said release cams (G2). Because of this, smooth switching between the 
holding mode and release mode for said holders (El) is possible with a simple constitution. Note 
that the views from the top of said holding cams (Gl) and said release cams (G2) in each of the 
figures show an expanded shape. Also, because transport and change in direction or movement are 
carried out while said PET bottles (Ql) are held by said holders (El), stability is high and 
operation at a higher speed is possible. Said holders (El) are also integral with or affixed to the rear 
surface of said single row of chain blocks (BIO), so compared to when multiple rows of chains are 
used and said holders (El) are disposed on the side surfaces of said chain blocks (BIO), space 
saving can be achieved, especially in the width direction. Even when different types of said PET 
bottles (Ql) are transported, differences in the neck diameter of said PET bottles (Ql) can be 
absorbed by said holders (El), so it is possible to transport different types of said PET bottles (Ql) 
on the same line without adjustment or replacing holders. In addition, the major components, such 
as the conveyor and holders, can easily be made of plastic, so the device can be made 
lubrication-free and cleaning will also be easy, making a hygienic constitution possible. A 
constitution that can ideally be applied to beverage filling lines, or the like, in which the hygienic 
aspect is considered important, can be produced. Note that the present invention is not limited to 
the constitution of said application example, and various forms within a scope that does not deviate 
from the gist of the present invention are possible. For example, sliding of said chain blocks (BIO) 
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and said guide members (CI) is constituted using resin in this application example, but this is not a 
limitation. As long as said chain blocks (BIO) can slide smoothly against said guide members (CI), 
any [type] such as a constitution using bearings or using rollers, or the like, is included. Also, the 
application example is constituted to transport said PET bottles (Ql), but as long as suspension by 
holders is possible, any [type], such as two-liter bottles, milk bottles, or mug-type containers with 
handles, is included. Note that in this application example, said PET bottle is used in the sense of 
indicating bottles made of polyester terephthalate. And naturally, said conveyor chain (Bl), guide 
members (CI), holders (El), said holding cams (Gl), said release cams (G2), and the like are set 
up arbitrarily according to the weight and size of the containers to be transported, speed, etc. For 
example, if said containers are reliably lightweight items, each of said members is constructed 
with an oil-containing resin or the like, and when said containers are relatively heavy items, each 
of said members is constructed using steel or stainless steel or the like. Control of the electric 
motor, omitted from the figures, which drives said conveyor chain (Bl), as desired is suitable, e.g., 
control using an electrical circuit or microcomputer based on signals from sensors disposed up and 
down the line. Also, as shown in Figures 5 and 6, a constitution can be used in which a dustproof 
plate (E30) is placed at the top of said PET bottles (Ql) when the open containers are empty, 
before said PET bottles (Ql) are filled with a beverage, water, or the like, to prevent dust or dirt 
from getting into said PET bottles (Ql). In addition, as indicated by the double dot-and-dash line in 
Figure 5, by using a constitution in which said pair of stops (Elc) have a shape with a step to 
engage with each other and are disposed close to said PET bottles (Ql) at the top part of said PET 
bottles (Ql), a constitution that prevents dust and dirt from entering into said PET bottles (Ql) 
using said stops (Elc) is possible. That is, even when said levers (E10) turn, said stops (Elc) 
overlap at the step part, so entry of dust and dirt into said PET bottles (Ql) can be prevented. With 
such a constitution, said stops (Elc) and dustproof plate (E30) can be one item, and a constitution 
is possible that will prevent entry of dust or dirt into said PET bottles (Ql) is possible with a simple 
constitution having a smaller number of components. When said PET bottles (Ql) are transferred 
from said feed conveyor (Jl) to said holders (El), or when said PET bottles (Ql) are transferred 
from said holders (El) to said delivery conveyor (J2), as shown in Figure 13, a support fork (SI), 
with a gradually changing thickness can be disposed below neck (Qla) of said PET bottle (Ql). 
Said operations can be carried out more smoothly and reliably by using such a constitution. When 
the direction of movement of said PET bottles (Ql) curves significantly laterally, in place of said 
guide members (CI) that guide the inner circumference side of said conveyor chain (Bl), as shown 
in Figure 14, a pulley (CIO) formed at approximately the same thickness as said guide member 
(CI) and formed with approximately the same radius as the curvature of radius on the inner 
circumference side in the direction of movement of said PET bottles (Ql) can be used. By 
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constituting in this way, the sliding resistance on the inner circumference side of said conveyor 
chain (Bl) is reduced, so the direction of movement by said conveyor chain (Bl) can be changed 
smoothly. For said chain blocks (BIO) in said conveyor chain (Bl), with this application example, 
vertical movement is configured by axial support using said pins (B20) and movement laterally 
uses one axis produced by the play in said pins (B20), but this is not the only possible constitution. 
Lateral movement could also be configured using axial support or a constitution could have the 
form of free-moving joints using two axes. Also, with this application example, said conveyor 
chain (Bl) is constituted to be free to turn either vertically or laterally, but, naturally, it could also 
have a constitution for transporting only in a straight line, or a constitution for turning only 
vertically or a constitution for turning only laterally, limiting its function to only one direction. 
Note that with this application example, as shown in Figure 2, a lip part (BlOd) is furnished for 
said chain block (BIO), and it could be in the form of a round rod or the like, and as the constitution 
for guiding along the top and bottom of the part where said lip part (BlOe) and said bracket (D14) 
are mounted, said lip part (BlOd) can also be eliminated. Also, with this application example, said 
conveyor chain (Bl) is mounted around said drive wheel (Bla) and said follower wheel (Bib) to 
circulate three-dimensionally by transporting on the bottom and rewinding back on the top, but 
said conveyor chain (Bl) is also be free to turn laterally, so as shown in Figure 15, it can also 
circulate in a plane such that each of said chain blocks (BIO) is always facing forward. In concrete 
terms, said guide members (CI) are formed in pairs on the inside and the outside in a planar loop 
form, and said conveyor chain (Bl) to which said holders (El) are affixed is disposed between 
them in a loop form. Said drive wheel (Bla) for driving said conveyor chain (Bl) to rotate and any 
number of said follower wheels (Bib) are also disposed in a plane form. Therefore, an engaging 
hole, omitted from the figure, that engages with the teeth of said drive wheel (Bla) or said follower 
wheel (Bib) is formed in the side surface of said chain block (BIO). By constituting in this way, 
each of said chain blocks (BIO) will circulate always facing forward, which will give an endless 
constitution that can continue to hold said PET bottles (Ql), and said PET bottles (Ql) can be held 
and released at any position without differentiation as a starting or final end for said conveyor 
chain (Bl). Also, as shown in Figure 15, by disposing a plurality of said holding cams (Gl) or 
release cams (G2) along the travel route of said conveyor chain (Bl) and switching said holding 
cams (Gl) or release cams (G2) to positions where they can push or cannot push said holders (El) 
with air cylinders or the like, omitted from the figure, any position in the travel route of said 
conveyor chain (Bl) can be selected and said PET bottles (Ql) can be held and released. For 
example, as shown in Figure 15, the final lot (Qly) of said PET bottles (Ql) is to be transported 
from said feed conveyor (Jl) to said delivery conveyor (J2a) and the next lot (Qlz) is transported 
from said feed conveyor (Jl) to said delivery conveyor (J2b). Conversely, said PET bottles (Ql) 
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can be collected and transported from a plurality of said feed conveyors (Jl) to one of said delivery 
conveyors (J2). Therefore, a container transport device that has the function of a transport 
container branching device, a collecting device, an allocating device, and the like is possible. In 
addition, also in the energizing member and switching member for said holders (El), with the 
constitution in this application example, as described above, the constitution uses a tension spring 
(spring (E20) and cams (holding cams (Gl) and release cams (G2)), but this is not a limitation and 
various forms are possible. For example, as the energizing member, a constitution that obtains 
energizing force to energize said holders (El) using a compression spring, leaf spring, magnetic 
repulsion, or attraction is possible. As the switching means, a constitution that switches between 
the holding mode and release mode using magnetic repulsion or attraction, a constitution that 
opens and closes by bringing a push member against said holders (El) using a solenoid, or any 
other constitution, as long as it can open and close said holders (El) smoothly and the holding 
mode can be maintained, may be included. For example, concretely explaining an example that 
uses a compression spring as said energizing member, as shown in Figure 16, an engaging hole 
(ElOa) is formed approximately in the center part of said left and right levers (E10), a plate (D20) 
that extends from the bottom end of said bracket (D14) inward is formed, and a threaded hole 
(D20a) is formed at a spot on said plate (D20) opposite said engaging hole (ElOa). A spring (E50) 
is also disposed in said engaging hole (ElOa), and by tightening a bolt (E40) in said threaded hole 
(D20a), a constitution in which said levers (E 10) are always energized in the closed direction is 
given. Concretely explaining an example that uses magnetic repulsion as said energizing member, 
as shown in Figure 17, a magnet (M10) is disposed at a spot at the top end on the inside of said left 
and right levers (E10), a raised part (D30) is formed inside recessed part (D14) of said bracket 
(D14), and a magnet (M20) set with its magnetic pole oriented to be repulsed by the polarity of 
said magnet (M10) is disposed at a spot on said raised part (D30) opposite said magnet (M10). 
Because of this, a constitution in which said levers (E10) are always energized in the closing 
direction by the repulsive force of said magnet (M10) and said magnet (M20) is given. Concretely 
explaining an example that uses magnetic attraction as said energizing member, as shown in 
Figure 18, magnets (M30) and (M40) are disposed at a location on the inside in the center part of 
said pair of levers (E10) facing each other so that their poles will attract each other. Because of this, 
under the attraction of said magnets M30 and M40, a constitution in which said levers (E10) are 
pulled together reciprocally and said levers (E10) are always energized in the closing direction is 
given. In addition, concretely explaining an example that uses magnetic repulsion as said 
switching means, as shown in Figure 18, magnets (M50) and (M60) are disposed facing outward 
on top end angle parts (Elb) of said left and right levers (E10). Magnets (M70) and (M80) are also 
disposed at the hold position and release position for said PET bottles (Ql) where switching of said 
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holders (El) is required and at spots opposite said magnets (M50) and (M60) so that said magnets 
(M50) and (M60) and their [(M70) and (M80)] magnetic poles will repel. Therefore, by said 
magnets (M50) and (M60) and said magnets (M70) and (M80) being repelled at the hold position 
or release position for said PET bottles (Ql), the energizing force of the energizing member 
energizing said levers (E10) to the holding side is canceled out and top end angle parts (Elb) at the 
top of said levers (E10) are pushed in, so said levers (E 10) can be turned to the open side. Note that 
when said energizing means obtains energizing force using magnetic repulsion or attraction, a 
constitution results that is simple and inexpensive with no concern of cutting or the like. In a 
constitution in which said switching means uses magnetic repulsion or attraction, a switching 
means is possible with which powder caused by rubbing is not produced because there is no 
contact, and with which impact on the holders is controlled. Also, in Figure 18, said left and right 
levers (E10) are constituted pivotally supported by individual pins (D16), but it is possible to share 
said pin (D16), and by constituting in this way, a holder constitution that is inexpensive and simple 
is possible. 

Possibility of use in industry 

This invention, as above, is applied to a container transport device and a container transport 
method with which containers transported at high operating speed will not fall over. Even if they 
fall over, the line is not stopped, efficient transport is achieved, and straight line transport, changes 
in the transport path, and movement of the containers vertically is possible. 

Claims 

1 . A container transport device characterized by having chain members combined into a 
continuous loop form, and holders that are integral with or affixed to said chain members, that can 
hold and suspend suspendable containers, and that can switch between the holding mode and 
release mode for said containers. 

2. A container transport device characterized by having chain members that are joined such 
that they can travel in a straight line and can turn vertically and are combined into a continuous 
loop form, guide members that guide said chain members in a straight line and vertically, and 
holders that are integral with or affixed to said chain members, that can hold and suspend 
suspendable containers, and that can switch between the holding mode and release mode for said 
containers. 

3 . A container transport device characterized by having chain members that are joined such 
that they can travel in a straight line and can turn vertically laterally and are combined into a 
continuous loop form, guide members that guide said chain members in a straight line and 
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vertically and laterally, and holders that are integral with or affixed to said chain members, that can 
hold and suspend suspendable containers, and that can switch between holding mode and release 
mode for said containers. 

4. The container transport device described in Claim 1, 2 or 3 characterized in that said 
holders are able to hold said containers with a pair of levers pivotally supported such that they can 
turn, it is possible to switch between the holding mode and release mode of said holders by the 
turning of said pair of levers, and there is a switching means that switches between the holding 
mode and release mode of said holders. 

5. The container transport device described in Claim 1, 2, 3 or 4 characterized by having a 
stop that regulates holding of said containers by said levers, the holding mode of said holders is 
kept by said stop in a holding mode in which said containers are not constricted, and relative 
movement of said containers and said holders in the direction of transport of said containers is 
possible. 

6. The container transport device mentioned in Claim 4 or 5 characterized by having an 
energizing member that energizes said pair of levers toward the holding side to always keep said 
pair of levers in the holding mode. 

7. The container transport device described in Claim 6 characterized in that said energizing 
member obtains energizing force by magnetic repulsion or attraction. 

8. The container transport device described in Claim 4, 5, 6 or 7 characterized in that said 
switching means is carried out with a cam mechanism, or magnetic repulsion or attraction. 

9. The container transport device described in Claim 4, 5, 6, 7 or 8 characterized in that 
multiple sets of said switching means are disposed, and the hold position or release position for 
said containers can be changed on the travel route of said chain members. 

10. A container transport method characterized in that holders are used that are integral 
with or affixed to chain members that are combined in a continuous loop form, that can hold and 
suspend suspendable containers, and that can also switch between the holding mode and release 
mode for said containers, and at the original transport position, said holders are switched to the 
holding mode from said release mode and said containers are held, the containers are transported 
from said original transport position to any transport destination position in the holding mode 
while suspended, and at the transport destination position, said holders are switched from said 
holding mode to said release mode, said containers are released, and [thus] the containers are 
transported. 
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(57) Abstract 

A device and a method for transporting containers capable of suitably preventing the containers from felling down during the 
transportation, eliminating the need for stopping a production line even if the containers are fallen down, and also transporting them 
smoothly in straight direction, changing the transporting direction, and allowing them to move in vertical direction with a simple 
configuration, wherein the PET bottles (Ql) are transported under the condition that they are held by holders (El) which are formed 
integrally with or fixed to conveyor chains (Bl) combined with each other in continuous loop shape, and the conveyor chains (Bl) are 
connected rotatably in both vertical and lateral directions so as to guide the containers with guide members (CI) for transportation. 
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